Nanosecond duration pulsed electric field together with formic acid triggers caspase-dependent apoptosis in pathogenic yeasts.
Antifungal substances that are used for the treatment of candidiasis have considerable side effects and Candida yeasts are known to obtain drug resistance. The multidrug resistance cases are promoting the search for the new alternative methods and pulsed electric field (PEF) treatment could be the alternative or could be used in combination with conventional therapy for the enhancement of the effect. We have shown that nanosecond range PEF is capable to induce apoptosis in the S. cerevisiae as well as in the drug resistant C. lusitaniae and C. guilliermondii. Supplementing the PEF procedure with formic acid (final concentration 0.05%) resulted in improvement of the inactivation efficacy and the induction of apoptosis in the majority of the yeast population. After the treatment yeast were displaying the DNA strand brakes, activation of yeast metacaspase and externalization of phosphatidylserine. Apoptotic phenotypes were registered already after 30 kV/cm × 250 ns × 50 pulses treatment. The highest number of apoptotic yeast cells (>60%) was obtained during the 30 kV/cm × 750 ns × 50 pulses protocol when combined with 0.05% formic acid. The results of our study are useful for development of new non-toxic and effective protocols to induce programed cell death in different yeast species and thus minimize inflammation of the tissue.